Microparticles prepared by grinding of polymeric films.
Microparticles were prepared by a film grinding method, whereby thin drug-containing ethylcellulose films were cryogenically ground into microparticles. The particle size and shape of the microparticles could be controlled by the thickness of the films and by the milling time. The encapsulation efficiency as well as the in vitro drug release depended on the physical state of the drug in the ethylcellulose matrix (dispersed vs dissolved). Increased drug loadings and decreased particle size and film thickness increased the drug release. Microparticles prepared from cast films were more dense and had a slower drug release compared to microparticles prepared from sprayed films or from films prepared from an aqueous colloidal ethylcellulose dispersion, Aquacoat ECD. Lamination of the drug-containing film with a drug-free polymer layer on both sides resulted in a reduced drug release. Hydrophilic plasticizers acted as pore-formers and accelerated drug release, while lipophilic plasticizers reduced the drug release. The solubility of the drug in the organic polymer solution was one of the main parameters to achieve high encapsulation efficiencies and extended drug release, while dispersed drug was released much faster. The drug release from microparticles prepared by film grinding was faster than from microparticles prepared by the solvent evaporation method. The faster release was attributed to the fractured surface of the ground particles. Grinding of microparticles, which were prepared by the solvent evaporation, also resulted in a faster release.